Introduction
The multifaceted objectives of the GCREUS study required the application of a mixed 158 methods research design to obtain the required data types. 159 160
Method 161 162
To achieve the desired objectives of the study, a mixed methods data collection 163 procedure including a stock survey of water using fixtures/appliances in households, end use 164 water consumption study and a questionnaire survey, were concurrently undertaken with 151 165 households on the Gold Coast City, Australia. 166 167
Mixed method study design 168
The study adopts a mixed method design through collecting, analysing and mixing 169 quantitative and qualitative research approaches and processes. This mixed methods approach 170 allows the use of multiple methods to address research objectives (Creswell and Plano-Clark, 171 2007). A mixed method approach was embarked upon as an array of data types are required 172 to meet the developed research objectives. Namely, natural science data in the form of end 173 use water consumption data, quantitative statistical survey data for demographic information, 174 quantitative stock survey information, and, qualitative water behaviour data were required. 175 176
Sample
Pimpama-Coomera and Mudgeeraba suburbs. As noted by Willis et al. (2009) The relationship between smart metering equipment, household stock inventory 187 surveys and flow trace analysis is shown in Figure 1 . Essentially, a mixed method approach 188 was used to obtain and analyse water use data. Two aligned main processes were adopted: RWT. It should be noted that these RWT were not internally plumbed and were mainly for 419 outdoor use purposes only (i.e. irrigation, pool top-up, etc.). Whilst RWT metering was not 420 included in the scope of this study, household water audits identified whether a tank was 421 installed, enabling comparison between irrigation end use volumes for households with or 422 without a RWT (Table 4) . 423 income and makeup, lot size and RWT ownership, were examined in this study and had an 500 influence on relevant end uses. End use data demonstrated that actual water savings 501 associated with the installation of efficient water use devices was generally at the higher end 502 of ranges reported in previous research investigations. This may be due to the extreme 503 drought conditions experienced in SEQ in 2008 influencing water consumption habits or a 504 range of other contributing factors. The payback period of showerheads occurs within half a 505 year or less, while clothes washer and RWT payback periods were determined as 6.5 and 21 506 years respectively. These findings support the continuation of rebates particularly for 507
showerheads and clothes washers. 508
As a final note, savings achieved through water demand management programs have 509 a flow-on benefit to the entire water and wastewater system (as well as the water heating and 510 electricity supply system) that is not often considered, but can be substantial, such as: 511
• Enables the deferment of expensive supply expansion options such as desalination 512 plants; 513
• Reduces the peak hour potable water demand and thus can lead to deferred water 514 supply pump and pipe infrastructure upgrade requirements; 515
• Reduces average and peak effluent loading to the wastewater system; and 516
• Lower overall requirement for heated water (i.e. lower shower volumes means 517 less hot water from heating system) which is energy intensive and contributes 518 significantly to GHG emissions. 519 520 521 Acknowledgements 522
523
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